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(57) Abstract 



PURPOSE: To obtain the subject resin composition 
excellent in heat resistance, electrical 
characteristics, flexibility and toughness by melt 
kneading a melamine formaldehyde resin prepolymer with 
PVA having a specified saponification degree. . 

CONSTITUTION: The objective resin is obtained by melt COPYRIGHT: (C)1994,JPO&Japio 
kneading (A) a melamine formaldehyde resin prepolymer 



with (B) PVA having ^75% saponification degree as a 
thermoplastic resin so as to provide preferably 5-50wt% 
blending ratio of the component (B) based on the total 
amount of the components (A) and (B). Furthermore, vinyl 
acetate-PVA copolymer having ^150°C melting point or 
softening point is preferably used as the component (B). 
The temperature range of the melt .kneading may be a 
temperature at which the component (B) is melted without 
gelatinizing the component (A). 
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WPI / DERWENT * 

AN - 1994-230736 [28] 

AP - JP19920320523 19921130 

PR - JP19920320523 19921130 

TI - Matrix resin for' moulding material - obtd. by mixing me 1 amine 
formaldehyde resin prepolymer and PVA thermoplastic resin 

IW - MATRIX RESIN MOULD MATERIAL OBTAIN MIX MELAMINE FORMALDEHYDE RESIN 
PREPOLYMER PVA THERMOPLASTIC RESIN 

PA - (MATW ) MATSUSHITA ELECTRIC WORKS LTD 

PN - JP6166799 A 19940614 DW199428 C08L61/28 004pp 

IC - C08L29/04 ; C08L61/28 

AB - JO 61 66799 Matrix resin is obtd. by melt mixing melamine formaldehyde 
resin prepolymer and thermoplastic resin, where the 
thermoplastic resin is polyvinyl -alcohol having up to 7 5% of 
saponification degree ... 

- USE /ADVANTAGE - The matrix resin is used for preparing parts of 
electric appliance, machine etc. By melt mixing specific 
polyvinyl -alcohol , the matrix resin has improved flexibility and 
toughness. 

- In an example, matrix resin was obtd. by compounding, in gram, 
•Matsushita CP9012' (RTM : melamine formaldehyde prepolymer) 420, 
'Kuraray LM10HD ' (RTM: partially saponified polyvinyl alcohol, 
saponification degree = 40%) 280, glass fibre (1 mm. length,. 10 micron 
dia.) 300, aminosilane coupling agent 1.8, zinc stearate 10 and citric 
acid as catalyst 3.(Dwg.0/0) 
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CLAIMS 



[Claim(s)] 

[Claim 1] Matrix resin for molding materials characterized by thermoplastics being polyvinyl 
alcohol of 75% or less of rates of saponification to a melamine-formaldehyde-resin prepolymer in 
matrix resin for molding materials with which it comes to carry out melting kneading of the 
thermoplastics. 

tClaim 2] Matrix resin for molding materials according to claim 1 whose compounding ratio of 
polyvinyl alcohol is 5 - 50 % of the weight to the total quantity of a melamine-formaldehyde-resin 
prepolymer and polyvinyl alcohol. 

[Claim 3] Matrix resin for molding materials according to claim 1 or 2 whose polyvinyl alcohol is 
an acetic-acid vinyl-poly vinyl alcohol copolymer. 

[Claim 4] A molding material which contains matrix resin for molding materials of a publication in 
either to claims 1-3. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the molding material containing the matrix resin 
for molding materials and this matrix resin for manufacturing an electrical part, a machine part, 
etc. 
[0002] 

[Description of the Prior Art] The thermosetting amino resin represented by melamine- 
formaldehyde resin, formaldehyde resin, etc. as matrix resin for molding materials for 
manufacturing mold goods, such as an electrical part and a machine part, conventionally is 
used. Although it has the features that the mold goods obtained using these thermosetting 
amino resin are excellent in electrical properties, such as thermal resistance, and arc resistance, 
tracking resistance, etc., flexibility and toughness* such as impact strength, insertion-proof crack 
nature, and snap in nature, have a scarce defect. Then, as a means to conquer this defect, this 
invention person etc. developed the matrix resin for molding materials with which it comes to 
carry out melting kneading of the thermoplastics to a thermosetting amino resin prepolymer, and 
performed patent application as Japanese Patent Application No. No. 9528 [ four to 1. 
[0003] 

[Problem(s) to be Solved by the Invention] However, in the matrix resin for molding materials 
which performed patent application as above-mentioned Japanese Patent Application No. No. 
9528 [ four to ], when polyvinyl alcohol was used as thermoplastics, depending on the class of 
polyvinyl alcohol, there was a problem that there may be few improvement effects of flexibility 
and toughness. 

[0004] It is in offering the molding material containing the matrix resin for molding materials 
which this invention was made in view of the above-mentioned situation, and was excellent in 
flexibility and toughness while the purpose of this invention was excellent in a header, thermal 
resistance, an eiectrical property, etc. to the melgmine-formaldehyde-resin prepolymer in the 
method of raising the flexibility of the matrix resin for molding materials with which it comes to 
carry out melting kneading of the polyvinyl alcohol, and toughness, and this matrix resin. 
[0005] 

[Means for Solving the Problem] This invention is a molding material which contains matrix resin 
for molding materials characterized by thermoplastics being polyvinyl alcohol of 75% or less of 
rates of saponification, and this matrix resin for molding materials to a melamine-formaldehyde- 
resin prepolymer in matrix resin for molding materials wjth which it comes to cany out melting 
kneading of the thermoplastics. 

[0006] When this invention person etc. did melting kneading with a melamine-formaldehyde- 
resin prepolymer, he thought that it was probably effective in that compatibility with a melamine- 
formaldehyde-resin prepolymer uses good polyvinyl alcohol raising the flexibility of a cast and 
toughness which are acquired, and advanced research paying attention to a rate of 
saponification of polyvinyl alcohol. Consequently, it results [ that the flexibility of a cast and 
toughness which are acquired can be raised, and ] in a header and this invention by using 
polyvinyl alcohol of 75% or less of rates of saponification. 

[0007] Moreover, in order to utilize effectively matrix resin for molding materials concerning this 
invention for a use of a molding material, it is indispensable at the time of melting kneading and 
molding that matrix resin has a fluidity. For that, what has the melting point or softening 
temperature in a low temperature requirement which is the degree which said melamine- 
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formaldehyde-resin prepolymer does not gel as polyvinyl alcohol used by this invention is 
desirable, 200 degrees C or less are desirable as a concrete numeric value of that melting point 
or softening temperature, and 150 degrees C or less are more desirable. 
[0008] As a compounding ratio of polyvinyl alcohol, although especially limitation is not carried 
out, it is desirable that it is 5 - 50 % of the weight to the total quantity of a melamine- 
formaldehyde-resin prepolymer and polyvinyl alcohol. When the flexibility of matrix resin and 
toughness become inadequate when a compounding ratio of polyvinyt alcohol is less than 5 % 
of the weight, and said compounding ratio exceeds 50 % of the weight, it is because the thermal 
resistance of matrix resin, an electrical property, etc. become inadequate. 
[0009] Although especially the chemical structure of polyvinyl alcohol used by this invention is 
not limited, it is desirable to use an acetic-acid vinyl-poly vinyl alcohol copolymer in respect of 
the ease of carrying out of acquisition. 

[0010] Moreover, polyvinyl alcohol used by this invention may use only one sort, and may use 
two or more sorts together. 

[0011] Especially limitation does not have a melamine-formaldehyde-resin prepolymer used by 
this invention, it may be a solid thing, or may be a syrup-like thing, and only one sort may be 
used for it, and it may use two or more sorts together. 

[0012] What is necessary is not to carry out especially limitation, for example, just to perform it 
using equipments, such as a roll and a kneader, as a method of carrying out melting kneading of 
a melamine-formaldehyde-resin prepolymer and polyvinyl alcohol of this invention. Moreover, 
polyvinyl alcohol fuses about a temperature requirement of melting kneading, and it bends [ a 
melamine-formaldehyde-resin prepolymer does not gel, and ], and it is not limited especially that 
what is necessary is just a degree. 

[001 3]. It is important for a molding material concerning this invention that rt is a thing containing 
matrix resin stated above. In addition to the aforementioned matrix resin, this molding material 
may contain fillers which are contained in the conventional molding material, such as a glass 
fiber and pulp, arid may contain release agents, pigments, etc., such as zinc stearate, further if 
needed. Moreover, when a glass fiber is included as a filler, coupling agents, such as an amino 
silane system, may be included. Moreover, what is necessary is for there to be especially no 
limitation, for example, just to perform it by methods, such as direct pressure shaping and 
transfer molding, as the shaping method when fabricating using a molding material concerning 
this invention. 
[0014] 

[Function] Carrying out melting kneading of the polyvinyl alcohol of 75% or less of rates of " 
saponification raises the flexibility of matrix resin, and toughness to a melamine-formaldehyde- 
resin prepolymer. And doing in this way does not spoil outstanding thermal resistance, an 
outstanding electrical property, etc. originating in a melamine-formaldehyde-resin prepolymer. 
[0015] 

[Example] Hereafter, this invention is explained based on an example. Of course, this invention 
is not limited to the following example. 

(Examples 1-5 arid examples 1-2 of a comparison) The class and amount of raw material (a 
melamine-formaldehyde-resin prepolymer, polyvinyl alcohol, a filler, an amino silane system 
coupling agent, a release agent, and acid catalyst) which are shown in the after-mentioned table 
1 were put into the fine-particles mixer, pre mixing was performed for 10 minutes, and the 
compound was obtained. . 
[0016] 
[A table 1] 
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[0017] In addition, the following were used as each raw material shown in said table 1 . As a 
melamine-formaldehyde-resin prepolymer, it is the solid melamine resin (lot number CP 9012) 
by Matsushita Electric Works, Ltd. as polyvinyl alcohol 1. The acetic-acid vinyl-poly vinyl alcohol 
copolymer [the Kuraray Co., Ltd. make, lot number LM10HD, and partial saponification poval] of 
** and 40% of rates of saponification (mol %) as polyvinyl alcohol 2 The acetic-acid vinyl-poly 
vinyl alcohol copolymer [the Unitika, Ltd. make r lot number UMR-20L, and partial saponification 
poval] of 35% of rates of saponification (mol %) as polyvinyl alcohol 3 The acetic-acid vinyl-poly 
vinyl alcohol copolymer [the Kuraray Co., Ltd. make, a lot number L-7, and partial saponification 
poval] of 70% of rates of saponification (mol %) as polyvinyl alcohol 4 Acetic-acid vinyl [ of 83% 
of rates of saponification (mol %) ]-poly vinyl alcohol copolymer [Kuraray Co., Ltd. make, a lot 
number L-1 88 and partial saponification poval] -asa filler - a glass single fiber (L= 1mm and 
D= 10 micrometers) ..- as a coupling agent, zinc stearate was used as a release agent and the 
citric acid was used for the silane coupling agent of an amino silane system as an acid catalyst, 
respectively. 

[0018] After carrying out melting kneading of the obtained compound for 10 minutes at 1 10 
degrees C with a biaxial roll (30cmphi), the kneading object of the shape of an acquired sheet 
was ground, and the molding material was obtained. Mold goods (test piece) were obtained for 
the obtained molding material with 37t press briquetting machine of direct pressure on the die 
temperature of 160 degrees C, the pressure of 60kg/cm2, and the conditions for cycle time 4 
minutes. 

[0019] The evaluation trial was performed [ mold goods / (test piece) / which were obtained in 
the above examples 1-5 and examples 1-2 of a comparison ] about flexibility and toughness (a 
**** pace of expansion, a bending elastic modulus, flexural strength, Charpy impact value), ah 
electrical property (arc resistance, tracking resistance), and pewter thermal resistance. The 
result is shown in a table 2. 

[0020] In addition, the flexibility in a table 2 and toughness, and the test method of electrical 
property ****** were performed by the method based on JIS-K6911. Moreover, about pewter 
thermal resistance, mold goods (test piece) were immersed for 30 seconds into the 260-degree 
C pewter, and x estimated that which is O and was abnormal in some which do not have 
abnormalities in appearance. 

(Example 3 of a comparison) The glass staple fiber (L= 1mm, D= 10 micrometers) was 
contained 30% of the weight as a molding material, and mold goods (test piece) were obtained 
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with the screw inline-type injection molding machine using the molding material which uses 
polybutyrene terephthalate resin as matrix resin on the cylinder temperature of 240 degrees C, 
the die temperature of 65 degrees C f the injection pressure of 1000kg/cm2, and the conditions 
for molding time amount 30 seconds. Subsequently, by the same method as an example, the 
evaluation trial of mold goods is shown in ******, and the result is shown in a table 2. 
[0021] 
[A table 2] 



[0022] Although the cast obtained in the examples 1-5 was equivalent about an electrical 
property and pewter thermal resistance compared with the cast of the example 1 of a 
comparison acquired using the conventional melamine resin molding material, surpassing in 
respect of flexibility and toughness was checked so that it might see to a table 2. Moreover, 
when examples 1-3 were compared with the example 2 of a comparison, it was checked that the 
direction of the examples 1-3 for which the rate of saponification is using 75% or less of polyvinyl 
alcohol surpasses in respect of flexibility and toughness. 
[0023] 

[Effect of the Invention] Since the matrix resin for molding materials concerning this invention 
has composition containing polyvinyl alcohol ** of 75% or less of rates of saponification, the 
mold goods obtained using this matrix resin for molding materials become what was excellent 
also in flexibility and toughness with thermal resistance and an electrical property. Therefore, the 
molding material containing this matrix resin for molding materials concerning this invention is 
very useful as a material for manufacturing an electrical part and a machine part. 

TECHNICAL FIELD 



[Industrial Application] This invention relates to the molding material containing the matrix resin 
for molding materials and this matrix resin for manufacturing an electrical part, a machine part, 
etc. 
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[Description of the Prior Art] The thermosetting amino resin represented by melamine- 
formaldehyde resin, formaldehyde resin, etc. as matrix resin for molding materials for 
manufacturing mold goods, such as an electrical part and a machine part, conventionally is 
used. Although it has the features that the mold goods obtained using these thermosetting 
amino resin are excellent in electrical properties, such as thermal resistance, and arc resistance, 
tracking resistance, etc., flexibility and toughness, such as impact strength, insertion-proof crack 
nature, and snap in nature, have a scarce defect. Then, as a means to conquer this defect, this 
invention person etc. developed the matrix resin for molding materials with which it comes to 
carry out melting kneading of the thermoplastics to a thermosetting amino resin prepolymer, and 
performed patent application as Japanese Patent Application No. No. 9528 [ four to ]. 



EFFECT OF THE INVENTION 



[Effect of the Invention] Since the matrix resin for molding materials concerning this invention 
has composition containing polyvinyl alcohol ** of 75% or less of rates of saponification, the 
mold goods obtained using this matrix resin for molding materials become what was excellent 
also in flexibility and toughness with thermal resistance and an electrical property. Therefore, the 
molding material containing this matrix resin for molding materials concerning this invention is 
very useful as a material for manufacturing an electrical part and a machine part. 

TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, in the matrix resin for molding materials 
which performed patent application as above-mentioned Japanese Patent Application No. No. 
9528 [ four to ], when polyvinyl alcohol was used as thermoplastics, depending on the class of 
polyvinyl alcohol, there was a problem that there may be few improvement effects of flexibility 
and toughness. 

[0004] It is in offering the molding material containing the matrix resin for molding materials 
which this invention was made in view of the above-mentioned situation, and was excellent in 
flexibility and toughness while the purpose of this invention was excellent in a header, thermal 
resistance, an electrical property, etc. to the melamine-formaldehyde-resin prepolymer in the 
method of raising the flexibility of the matrix resin for molding materials with which it comes to 
carry out melting kneading of the polyvinyl alcohol, and toughness, and this matrix resin. 
[0005] 

MEANS 



[Means for Solving the Problem] This invention is a molding material which contains matrix resin 
for molding materials characterized by thermoplastics being polyvinyl alcohol of 75% or less of 
rates qf saponification, and this matrix resin for molding materials to a melamine-formaldehyde- 
resin prepolymer in matrix resin for molding materials with which it comes to carry out melting 
kneading of the thermoplastics. 

[0006] When this invention person etc. did melting kneading with a melamine-formaldehyde- 
resin prepolymer, he thought that it was probably effective in that compatibility with a melamine- 
formaldehyde-resin prepolymer uses good polyvinyl alcohol raising the flexibility of a cast and 
toughness which are acquired, and advanced research paying attention to a rate of 
saponification of polyvinyl alcohol. Consequently, it results [ that the flexibility of a cast and 
toughness which are acquired can be raised, and ] in a header and this invention by using 
polyvinyl alcohol of 75% or less of rates of saponification. 

[0007] Moreover, in order to utilize effectively matrix resin for molding materials concerning this 
invention for a use of a molding material, it is indispensable at the time of melting kneading and 
molding that matrix resin has a fluidity. For that, what has the melting point or softening 
temperature jn'a low temperature requirement which is the degree which said melamine- 
formaldehyde-resin prepolymer does not gelas polyvinyl alcohol used by this invention is 
desirable, 200 degrees C or less are desirable as a concrete numeric value of that melting point 
or softening temperature, and 150 degrees C or less are more desirable. 
[0008] As a compounding ratio of polyvinyl alcohol, although especially limitation is not carried 
out, it is desirable that it is 5 - 50 % of the weight to the total quantity of a melamine- 
formaldehyde-resin prepolymer and polyvinyl alcohol. When the flexibility of matrix resin and 
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toughness become inadequate when a compounding ratio of polyvinyl alcohol is less than 5 % 
of the weight, and said compounding ratio exceeds 50 % of the weight, it is because the thermal 
resistance of matrix resin, an electrical property, etc. become inadequate. 
[0009] Although especially the chemical structure of polyvinyl alcohol used by this invention is 
not limited, it is desirable to use an acetic-acid vinyl-poly vinyl alcohol copolymer in respect of 
the ease of carrying out of acquisition. 

[0010] Moreover, polyvinyl alcohol used by this invention may use only one sort, and may use 
two or more sorts together. 

[0011] Especially limitation does not have a melamine-formaldehyde-resin prepolymer used by 
this invention,- it may be a solid thing, or may be a syrup-like thing, and only one sort may be 
used for it, and it may use two or more sorts together. 

[0012] What is necessary is not to carry out especially limitation, for example, just to perform it 
using equipments, such as a roll and a kneader, as a method of carrying out melting kneading of 
a melamine-formaldehyde-resin prepolymer and polyvinyl alcohol of this invention. Moreover, 
polyvinyl alcohol fuses about a temperature requirement of melting kneading, and it bends [ a 
melamine-formaldehyde-resin prepolymer does not gel, and ], and it is not limited especially that 
what is necessary is just a degree. 

[0013] It is important for a molding material concerning this invention that it is a thing containing 
matrix resin stated above. In addition to the aforementioned matrix resin, this molding material 
may contain fillers which are contained in the conventional molding material, such as a glass 
fiber and pulp, and may contain release agents, pigments, etc., such as zinc stearate, further if 
needed. Moreover, when a glass fiber is included as a filler, coupling agents, such as an amino 
silane system, may be included. Moreover, what is necessary is for there to be especially no 
limitation, for example, just to perform it by methods, such as direct pressure shaping and 
transfer molding, as the shaping method when fabricating using a molding material concerning 
this invention. 



OPERATION 



[Function] Carrying out melting kneading of the polyvinyl alcohol of 75% or less of rates of 
saponification raises the flexibility of matrix resin, and toughness to a melamine-formaldehyde- 
resin prepolymer. And doing in this way does not spoil outstanding thermal resistance, an 
outstanding electrical property, etc. originating in a melamine-formaldehyde-resin prepolymer. 

EXAMPLE 



[Example] Hereafter, this invention is explained based on an example. Of course, this invention 
is not limited to the following example. 

(Examples 1-5 and examples 1-2 of a comparison) The class and amount of raw material (a 
melamine-formaldehyde-resin prepolymer, polyvinyl alcohol, a filler, an amino silane system 
coupling agent, a release agent, and acid catalyst) which are shown in the after-mentioned table 
1 were put into the fine-particles mixer, pre mixing was performed for 10 minutes, and the 
compound was obtained. 
[0016] 
[A table 1] 
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[0017] In addition, the following were used as each raw material shown in said table 1. As a 
melamine-formaldehyde-resin prepolymer, it is the solid melamine resin (lot number CP 9012) 
by Matsushita Electric Works, Ltd. as polyvinyl alcohol 1. The acetic-acid vinyl-poly vinyl alcohol 
copolymer [the Kuraray Go., Ltd. make, lot number LM10HD, and partial saponification poval] of 
** and 40% of rates of saponification (mol %) as polyvinyl alcohol 2 The acetic-acid vinyl-poly 
vinyl alcohol copolymer [the Unitika, Ltd. make, lot number UMR-20L, and partial saponification 
poval] of 35% of rates of saponification (mol %) as polyvinyl alcohol 3 The acetic-acid vinyl-poly 
vinyl alcohol copolymer [the Kuraray Co., Ltd. make, a lot number L-7, and partial saponification 
poval] of 70% of rates of saponification (mol %) as polyvinyl alcohol 4 Acetic-acid vinyl [ of 83% 
of rates of saponification (mol %) ]-poly vinyl alcohol copolymer [Kuraray Co., Ltd. make, a lot 
number L-188 and partial saponification poval] - as a filler - a glass single fiber (L= 1mm and 
D- 10 micrometers) - as a coupling agent, zinc stearate was used as a release agent and the 
citric acid was used for the silane coupling agent of an amino silane system as an acid catalvst 
respectively. 3 1 

[001 8] After carrying out melting kneading of the obtained compound for 10 minutes at 1 10 
degrees C with a biaxial roll (30cmphi), the kneading object of the shape of an acquired sheet 
was ground, and the molding material was obtained. Mold goods (test piece) were obtained for 
the obtained molding material with 37t press briquetting machine of direct pressure on the die 
temperature of 1 60 degrees C. the pressure of 60kg/cm2, and the conditions for cycle time 4 
minutes. 

[0019] The evaJuation trial was performed [ mold goods / (test piece) / which were obtained in 
the above examples 1-5 and examples 1-2 of a comparison ] about flexibility and toughness (a 
** pace of expansion, a bending elastic modulus, flexural strength, Charpy impact value), an 
electrical property (arc resistance, tracking resistance), and pewter thermal resistance The 
result is shown in a table 2. 

[0020] In addition, the flexibility in a table 2 and toughness, and the test method of electrical 
property ****** were performed by the method based on JIS-K691 1. Moreover, about pewter 
thermal resistance, mold goods (test piece) were immersed for 30 seconds into the 260-degree 
C pewter, and x estimated that which is O and was abnormal in some which do not have 
abnormalities in appearance. 

(Example 3 of a comparison) The glass staple fiber (L= 1mm, D= 10 micrometers) was 
contained 30% of the weight as a molding material, and mold goods (test piece) were obtained 
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with the screw inline-type injection molding machine using the molding material which uses 
polybutyrene terephthalate resin as matrix resin on the cylinder temperature of 240 degrees C, 
the die temperature of 65 degrees C, the injection pressure of 1000kg/cm2, and the conditions 
for molding time amount 30 seconds. Subsequently, by the same method as an example, the 
evaluation trial of mold goods is shown in ******, and the result is shown in a table 2 
[0021] 
[A table 2] 



[0022] Although the cast obtained In the examples 1-5 was equivalent about ah electrical 
property and pewter thermal resistance compared with the cast of the example 1 of a 
comparison acquired using the conventional melamine resin molding material, surpassing in 
respect of flexibility and toughness was checked so that it might see to a table 2. Moreover, 
when examples 1-3 were compared with the example 2 of a comparison, it was checked that the 
direction of the examples 1-3 for which the rate of saponification is using 75% or less of polyvinyl 
alcohol surpasses in respect of flexibility and toughness. 
[0023] 
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